Completing a regulated education in a specific area is no guarantee of getting a job or, for that matter, of achieving job security. In view of this situation, adults choose to carry on learning. This article analyses participation in higher-education lifelong learning courses entirely undertaken in virtual learning environments (VLEs). The aim is to establish which aspects of the communication process add quality to online courses. The sample consists of four lifelong learning courses published on WebCT for graduates in general and teachers/lecturers at various educational levels in particular, whose goal is to further their academic training in order to specialise in a specific field. The research combines both qualitative and quantitative approaches. Two main tools were used to gather data: the WebCT "Track Students" tool and the communication tool. The results show that quality in the communication processes of online courses has a direct impact on student participation in online teaching-learning processes. Dealing with students in a personalised manner, designing In the European context, reference should be made to the Bologna Declaration (1999), which laid the foundations for the unified development of the European Higher Education Area (EHEA) by 2010.
Experiments Undertaken at the National University of Distance Education (UNED) on the Teaching-Learning Process Using WebCT
In 2000, UNED started the process of integrating ICTs into the distance education system. Initially, it exclusively used the WebCT platform as a VLE. Since the 2001-2002 academic year, many research projects have been initiated, whose object of study includes the advances and potential of integrating
WebCT into the teaching-learning process.
In 2002, research was carried out on student participation in online courses in Psychology,
Hispanic Language Studies and Information Technology. It was found that students often accessed the VLE. However, one of the most noteworthy data was that students on Language Studies courses -the studies having a lower technical level -were the most active participants in subjects: they accessed discussion boards more often, and sent and read more messages. Some of the conclusions highlighted the need to make improvements to the courses, such as renewing the technological resources of associated centres, raising student motivation to get them to take part in courses, enhancing the dissemination process for this type of studies, strengthening collaboration between lecturers and optimising the educational quality of the studies (Santoveña Casal & Tasende Mañá, 2002 ).
Subsequently, in 2006, research was carried out on the quality of online courses for the Social Education diploma, and the conclusion drawn from it was that in recent years, there had not been adequate progress in terms of the quality of UNED's online courses. The recommendations affected both the support offered to students and the quality of teaching materials (Santoveña Casal, 2006) .
In 2006, Malik Liévano and his team carried out a pilot study on the two formats of Psychopedagogy Practice (one requiring presence at a collaborating centre and the other being more flexible), and concluded that their objectives had been attained. Students have learnt to relate to and coordinate with the rest of the group, to handle online tools and to search for information. Students get a really practical education in a VLE.
Finally, we would point out the research carried out by Jordano de la Torre and Varela Méndez in 2006 on student participation in the subject of English, on the Tourism diploma course made available on WebCT. The authors concluded that the most enriching thing about online courses was the communication and cooperation that developed between students, and suggested that the online courses offered should be gradually improved to make them more efficient and motivating.
WebCT Platform: General description
WebCT (Course Tools) was originally developed by the University of British Columbia. It is a VLE system for online learning and the publication of interactive courses. Its main features are student tutoring and tracking, and it has a number of different communication, content, assessment and study tools.
RUSC VOL. courses: e-mail, discussion boards and chats.
1. E-mail: this tool is very similar to the one offered by any service provider or to the one on any computer. The fundamental difference between it and other e-mail systems is that it is only available to students on the course. It allows direct, private communication with the rest of the virtual community.
2. Discussion boards: this asynchronous tool is a space for discussing topics connected with the subject or course. For each course, there are several boards; some are created by default and others that are created by subject lecturers.
3. Chats: allow synchronous communication, which facilitates interactive sessions. It is considered to be a very useful tool for students to pose questions to co-students, and to offer answers to questions posed by others.
Objectives
This study examines participation in higher-education lifelong learning courses entirely undertaken in VLEs. The main aim is to establish which aspects of the communication process add quality to online courses.
The specific objectives are as follows:
-To study participation and the use that lecturers and students make of communication tools in online lifelong learning courses at UNED published on the WebCT platform.
-To analyse communication tools used, and their use by lecturers on online courses.
-To perform a comparative study between online courses, taking account of recorded participation and the use of communication tools integrated into the courses.
-To analyse the impact of the methodology used for communication tools on student and lecturer participation in online courses.
Design and Methodology
6.1. Population/Sample
* Population
The population comprises: lifelong learning courses published on the WebCT platform and made available online by UNED to various public institutions for training teachers; lecturers and tutors of these courses; and students at whom the online training is aimed.
RUSC VOL. 
* Sample
Sample selection was performed on lifelong learning courses made available online by UNED and taught in their entirety via the WebCT platform, irrespective of the fact that some face-to-face information sessions are held.
Course lecturers had to be asked for their permission to carry out the research. It is important to underscore that their permission leads to some constraints on the research: it is not possible to name the course or the institution offering it, or to describe the characteristics of the users or the identity of the people at whom the courses are aimed.
The sample consists of four lifelong learning courses published on WebCT for graduates in any educational cycle in general, and teachers at various educational levels in particular, whose goal is to further their academic training in order to specialise in a specific field: one of the courses is part of the lifelong learning programme at UNED, and the other three are offered by institutions external to the university. Some of their characteristics are described below:
1. Online course 1: a UNED lifelong learning course. Comprising seven subjects.
2. Online course 2: an external continuing education course in social sciences, Institution A.
Comprising seven subjects.
3. Online course 3: an external continuing education course in social sciences, Institution B.
4. Online course 4: an external continuing education course in social sciences, Institution C.
The sample comprises the following course users:
Lecturers: 67: nine on course 1; 23 on course 2; 32 on course 3; three on course 4. Using the "Track Students" tool, the following data were gathered on students and lecturers: the number of times they accessed discussion boards, and the number of messages sent and read.
* Communication tool
Communication tool activity was studied from quantitative and qualitative perspectives.
-Quantitative review: mean number of discussion board messages, and mean number of e-mail messages sent and read.
-Qualitative review of all communication tools used on the courses:
Use of discussion boards and e-mail: analysis of tool organisation, interaction and topics covered.
Use of chat tool: space-time organisation.
* Data analysis using Excel and SPSS 17 * Content analysis technique
In order to systematise the study of data obtained, some of the steps recommended by García Llamas, González Galán and Ballesteros Velásquez (2001) were followed, albeit with a more qualitative focus:
The steps followed were:
1. Objective and systematic reading of interviews.
2. Underscoring the main aspects indicated.
3. Identifying common aspects.
4. Identifying distinguishing aspects.
5. Drawing conclusions.
Description of Research Phases
The data analysis process was performed gradually throughout the 2006 academic year:
-Analysis of the number of times students and lecturers accessed the online courses, and the number of messages they sent and read.
Study of Participation in Online Courses

* Access comparison
The total number of times each registered student accessed online courses was 250.6. The online course with the highest recorded mean was online course 1, with a mean of 2,291.1. The means for the rest of the courses were much lower by far.
In second place came online course 4, with a mean of 355.6. The mean for online course 3 was 163.3. In last place came online course 2, with a mean of 118.1.
* Comparison of communication tool use * Student participation
The mean number of messages posted to discussion boards for the four online courses was 2.91, whereas the mean number of messages sent by e-mail was 1.67.
Students on online course 1 used communication tools the most (59.48 messages sent by e-mail and posted to discussion boards per student). There was a clear difference compared with the rest of the students. For these students, the mean number of messages posted to discussion boards was 42.92, and the mean number of messages sent by e-mail was 16.57. Each student read and sent a mean of 1,831.2 messages.
In second place came the students on online courses 3 and 4, both with a mean number of messages posted to discussion boards and sent by e-mail of 1.7. Students on course 3 sent more e-mail messages (a mean of 1.19) than students on course 4 (a mean of 0.6). Regarding students on course 4, it was found that they used discussion boards more (a mean of 42.4 messages) than students on course 3 (a mean of 14.5). In last place came the students on online courses 2, with a mean number of messages posted to discussion boards and sent by e-mail of 0.7. Students on course 2 (mean of 31.48) used discussion boards more than students on online course 3. In short, the results for online courses 2, 3 and 4
show that the use students made of communication tools was minimal.
If the whole sample is taken into account, it can be concluded, in general, that students' communication tool use was very low. In addition, they used discussion boards more than e-mail, and read more messages than they sent.
* Lecturer participation
The mean number of messages posted to discussion boards for the four online courses was 62.35, whereas the mean number of messages sent by e-mail was 434.3.
The course lecturers and tutors with the highest participation were those on online course 1. The mean number of messages they posted to discussion boards (698.3) was higher than the mean number of messages sent by e-mail (256.5),
and, taking account of both tools, the mean number was 494. Communication Processes in Virtual Learning Environments… CC was 279.1. As can be seen, e-mail was used more often on online course 2 than on online course 1.
In third place came online course 3, with a mean number of messages sent by e-mail and posted to discussion boards of 89.1, and a mean number of messages sent by e-mail of 101.7. However, discussion boards were used very little (a mean number of messages posted of 4.3). In last place came online course 4, with a mean number of messages posted to discussion boards and sent by e-mail of 12.67. They posted eight messages a day to discussion boards, and sent 4.6 messages a day by e-mail.
It can be concluded that lecturers' communication tool use was high. On online courses 2, 3 and 4, it was found that lecturers used e-mail more than discussion boards, and on all the courses studied, lecturers read more and participated more often in communication tools than students did.
* All user participation
The mean number of messages sent via communication tools was 4.5. There was a very low mean number of messages sent by e-mail and posted to discussion boards by course users. Online course 1 users participated the most (the mean number of messages was 58.24). Online course 2 had a very low mean of 4.86. In third and last places, respectively, came online course 3 (a mean of 2.03) and 4 (a mean of 1.88).
Qualitative Study of Communication Tool Use * Online course 1
In discussion boards, interaction with students began with a welcome message in which the tutors presented the subject. Students replied and thanked them for their clarifications.
Discussion board organisation was customised according to the needs of the subject. All subjects followed the pattern of discussion board organisation that WebCT offers by default: Main and Content. In addition, new boards were created to allow students to pose questions, reflect on discussion topics, relate to each other via non-academic boards, etc. Some of the boards were open throughout the tutoring period; however, in most cases, boards for specific topics or learning units were closed once instruction for their content was complete. As a result, students could carry on reading messages but could not post new ones.
In general, the discussion boards for online course 1 subjects were organised by topics, questions and transcriptions of chat sessions. The cordial tone used by tutors and students was one of the most noteworthy features of the communication process on this course.
E-mail was used less for tutorials than discussion boards and chats were. However, a high level of e-mail activity was found for some of the subjects. The topics dealt with mostly by e-mail were those relating to problems with teaching materials, registration, specific requests, exam problems, technical problems, the job bank, etc. Replies were quick, cordial and friendly. Lecturers replied to students in a very short space of time (no longer than two days).
CC
Chat sessions were held weekly. Each tutor was obliged to convene students once a week. These tutorial sessions coincided with the student support period. In these chat sessions, the questions dealt with were those connected with the topic being studied that week. According to the session records, we found that these chats were organised and structured in a way that allowed quick, smooth interaction. Subsequently, the transcription and summary of everything covered in an online tutorial were posted to discussion boards.
Discussion boards were customised and adapted to the needs of each discipline and of the users.
In short, discussion boards were organised as follows:
-Welcome and introduction.
-Café: a discussion board set aside for relaxed communication outside the academic sphere. It stayed open throughout the academic period of tutoring.
-Questions: a discussion board for posing questions. It stayed open throughout the academic period of tutoring.
-News: a board where the tutor could post messages announcing any relevant news or events.
A feature of this discussion board was that it was public and closed. In other words, students could read messages but not reply to them.
-Educational unit X: there was a discussion board for each of the educational units forming part of the syllabus. The aim of it was to foster discussion and thought on the content of the educational unit. These discussion boards were closed as and when the instruction for the educational unit was complete. As a result, students could carry on reading messages but could not post new ones.
-Main discussion board: for relevant announcements and news written by the tutor. In other words, it was closed, so students could read messages but not reply to them.
In addition, on online course 1, videoconferences were held throughout the course for each of the subjects forming part of it.
* Online course 2
Interaction between course users began with introduction and welcome messages posted to discussion boards. Interaction between students developed quickly; they all introduced themselves and commented on their experiences of other similar courses that they had taken. These introductions were useful to students that had no previous experience of distance courses via WebCT. The level of collaboration between them was very high.
The pattern of discussion board organisation that WebCT offers by default was followed: Main, Content and All. This tool was used to pose academic and technical questions. Generally speaking, it can be said that tutors replied to students' questions; however, because there was a delay in replying in some cases, communication developed mainly among students. Some of the topics covered were: Students with previous experience of similar courses encouraged and guided co-students.
-Questions about exams: the date they were being held, the assessment method, assessment objectives, type of exam, how to look up their grades, how to get a certificate, how to look up co-students' grades, questions that they felt had been wrongly corrected, complaints about their grades, troubles doing the exams, etc.
-Technical questions: the operation of some of the facilities, how to access certain resources, breaks in some links, connection problems that prevented them from taking an exam, how long they had to access to the online course, etc.
-Academic questions: questions about the content of topics presented.
They did not use synchronous tools, such as chats or videoconferencing.
* Online course 3
Generally speaking, it was found that online course 3 users did not often use communication tools. In many cases, participation in discussion boards was initiated by students, and the lecturer subsequently replied to their questions. It was also found that tutors and lecturers use discussion boards and e-mail indiscriminately: they did not distinguish between the most appropriate types of messages for discussion boards (topics of interest to all users) and for e-mail (personal matters).
In some of the course subjects, lecturers removed the "Discussion Board" tool, which meant that interrelations between course members were limited to e-mail. This lowered the interaction and communication potential.
In addition, no topics for reflection were introduced on discussion boards. Rather, this tool was generally used only to answer questions and solve specific problems.
Tutors did not offer any guidance on communication tool use, although it is worth noting that students did receive specific technical training before starting a course.
* Online course 4
The pattern of discussion board organisation that WebCT offers by default was followed: Main and Content. No new topic-specific boards or relaxed-communication boards were created.
Interaction between students began via a discussion board. The respective module lecturers introduced themselves, welcomed students and presented the space-time organisation of the programme (exam dates and materials distribution).
Students posed questions about content and assessment tests in discussion boards, and lecturers replied immediately. Lecturers tried to get students to pose more questions about study materials and encouraged them to study for and pass the course. In addition, this space was used to announce content availability, exam dates and topic availability on the course. -Introduction and welcome: one of the lecturers welcomed students and encouraged them to use discussion boards and e-mail. Students introduced themselves and gave their thanks for the welcome greeting.
-Questions about module X: questions about the content of topics presented.
-Page errata: lecturers informed students about mistakes on content pages.
-Technical questions: how to access and download the exam, connection problems, etc.
E-mail was used for matters such as posing questions and requesting clarifications about content, assessment tests, problems doing an exam/and or technical problems.
Conclusions
The study on the number of times students accessed the VLE showed a clear difference between online course 1 and the rest of the courses. The mean number of times each registered student accessed this online course was 2,291.1. In second place came online course 4, with a mean of 355.6; in third place came online course 3, with a mean of 163.6; and in last place came online course 2 with a mean of 118.1. The study performed on communication tool use also showed a significant difference between online course 1 and the rest of the courses, since there were, in fact, inequalities.
Regarding the comparative study of student and lecturer participation in online courses, we are able to assert that students often accessed the courses (the number of times each registered student accessed them being 250.6), but once in the VLE they did not often use communication tools. However, the lecturer sample used communication tools more often. The data are revealing: students posted a mean of 2.91 messages to discussion boards and sent 1.67 messages by e-mail, whereas lecturers posted a mean of 62.35 messages to discussion boards and sent 434.3 messages by e-mail. Therefore, it is clear to see that lecturers used communication tools much more often than students did. It is necessary to analyse why, despite accessing an online course, students decide not to use communication tools. The comparative study of activity recorded on the online courses revealed some interesting data.
The comparative study between the online courses showed, in general, that course users, taking students and lecturers as a whole, sent and posted very few messages by e-mail and to discussion boards. Online course 1 obtained the best results for participation and for communication tool use.
It was found that students and lecturers on online course 1 participated the most, and there was a clear difference compared with the rest of the online courses studied. Online course 1 was characterised by the customisation and adaptation of discussion boards to the requirements of the discipline and the needs of users, and offered a wide variety of discussion topics. The qualitative analysis confirmed the high level of involvement that lecturers had in course development. These lecturers interacted more often with students, replied to students' requests more quickly and constantly strengthened student participation. A whole host of discussion topics were coordinated and directed by the lecturers in charge with greater frequency and effectiveness than those on the other three online courses analysed.
Online course 1 made the best use of communication tools. It used all the options that the platform offers: discussion boards, e-mail, chats and videoconferencing. The combination of tools used fostered a richer, more dynamic communication process between course participants. It was found that the rest of the online courses used discussion boards only and, in one case, e-mail only.
Not only did online course 1 record a much higher participation than the rest, but also the qualitative analysis confirmed that greater care was taken over its organisation than the rest. The educational methodology used in online course 1 fostered dialogue and an exchange of information between lecturers and students. The students' commitment and collaborative attitudes were strengthened, and this was reflected in a higher participation in discussion boards, in videoconference attendance, in chat interaction and in e-mail use. Lecturers posed questions and suggested topics for reflection, and managed to achieve a smooth process of synchronous and asynchronous communication.
In short, the communication process on online course 1 was optimal. Via discussion boards and e-mail, the online course offered a wide variety of specific educational guidance. Lecturers supported students closely via the different communication tools available, thus allowing them to adapt their service to the students' needs. On the other three online courses, it was clear that these aspects were less developed.
In short, it was found that online course 1 made an integrated use of the different communication tools, while the rest of the courses generally showed very little interaction. The communication methods used did not manage to develop all of the potential that the platform offers. Indeed, there were significant differences between the courses with regard to the process of communication itself. Over the whole academic period, student participation in online course 1 was strengthened via discussion boards, e-mail and chats, and videoconferences were held throughout the course.
Courses 2, 3 and 4 made very little use of the potential that communication tools offer (synchronous and asynchronous), did not use discussion boards very often, or chats and videoconferencing at all.
If we take the sample analysed into account, we could conclude that communication tool use was not optimal. In fact, it was found that three of the four courses studied did not often use discussion boards, e-mail, chats and/or videoconferencing. For courses 2, 3 and 4, a poorer educational methodology was used than for online course 1. Specifically, on courses 2 and 3, discussion topics RUSC VOL. were suggested and students' questions were answered. On these courses, it was found that lecturers were more active in discussion boards than on online course 4. In general, however, on these three courses it would be advisable to enhance discussion boards with more discussion topics, to followup messages in a much more detailed manner and to develop the communication process by using other tools such as videoconferencing and chats. Furthermore, a greater involvement of lecturers in the teaching process would optimise communication tool use and strengthen student participation.
There are clear examples of fairly inappropriate initiatives. For example, on online course 3, lecturers had removed the "Discussion Board" tool and only used e-mail, which meant that the smoothness of communication was not assured and that lecturers were overloaded with work. Therefore, on the three online courses 2, 3 and 4, lecturers hardly participated in discussion boards and did not offer any synchronous communication alternatives. A specific methodology to facilitate student participation in discussion boards was not found either. These characteristics could end up having an impact on student motivation and interest when it comes to collaborating on an online course.
The low student participation in communication tools is due, it would seem, to a poor or inappropriate use of discussion boards and e-mail. The fact that e-mail was used for general-interest matters, as was the case for online course 3, hindered communication between users. The exclusive use of e-mail severely limited the potential for communication among the group. E-mail is mainly for private communication, and for general-interest topics it is considered essential to use a tool such as a discussion board to enable group participation. In addition, the lack of reflection and discussion board topics in many cases caused students to use discussion boards to pose questions solely about practices (exams, problems accessing materials, grades, certificates, etc.), rather than fostering collaboration and interaction between them. Consequently, it can be concluded that hiding discussion board or e-mail tools hinders interaction and smooth communication between those involved in the teaching-learning process. In addition, on most of the courses the chat tool was not used, which lessens the educational quality of the environments.
In short, the data confirmed that online course 1 obtained the best results of all the courses in the study, both qualitatively and quantitatively, for communication-tool activity and platform-access activity. The main conclusion that we can draw from this study is that the educational methodology used in the communication process has an impact on student participation in online courses. A well-organised, varied, coherent and consistent communication process throughout the academic year encourages students to participate more often in the course. An example is online course 1, where effective communication that managed to involve students in the teaching-learning process was found. This is demonstrated by the fact that they accessed the platform more often, and sent and read more messages. Consequently, quality in communication processes in VLEs has a direct impact on online participation. The wealth of tools used, a personalised service, the adaptation of the design and organisation of communication tools to the needs of the discipline and of users, as well as offering a variety of discussion topics, coordinating and directing them effectively, supporting students personally and constantly, and offering quick, smooth interaction are, together, the main variables that intervene in participation and online communication.
